The Venus Fly Trap domain of the extracellular Ca2+ -sensing receptor is required for L-amino acid sensing.
We previously demonstrated that the human calcium-sensing receptor (CaR) is allosterically activated by L-amino acids (Conigrave, A. D., Quinn, S. J., and Brown, E. M. (2000) Proc. Natl. Acad. Sci. U. S. A. 97, 4814-4819). However, the domain-based location of amino acid binding has been uncertain. We now show that the Venus Fly Trap (VFT) domain of CaR, but none of its other major domains, is required for amino acid sensing. Several constructs were informative when expressed in HEK293 cells. First, the wild-type CaR exhibited allosteric activation by L-amino acids as previously observed. Second, two CaR-mGlu chimeric receptor constructs that retained the VFT domain of CaR, one containing the extracellular Cys-rich region of CaR and the other containing the Cys-rich region of the rat metabotropic glutamate type-1 (mGlu-1) receptor, together with the rat mGlu-1 transmembrane region and C-terminal tail, retained amino acid sensing. Third, a CaR lacking residues 1-599 of the N-terminal extracellular head but retaining an intact CaR transmembrane region and a functional but truncated C terminus (headless-T903 CaR) failed to respond to L-amino acids but retained responsiveness to the type-II calcimimetic NPS R-467. Finally, a T903 CaR control that retained an intact N terminus also retained L-amino acid sensing. Taken together, the data indicate that the VFT domain of CaR is necessary for L-amino acid sensing and are consistent with the hypothesis that the VFT domain is the site of L-amino acid binding. The findings support the concept that the mGlu-1 amino acid binding site for L-glutamate is conserved as an L-amino acid binding site in its homolog, the CaR.